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• We developed methods for synthesis of narrow 
molecular weight polymers with host or guest 
end groups.1 Using controlled free radical 
methods we prepared polystyrenes with 
dibenzo-24-crown-8 and bis(m-phenylene)-32-
crown-10 host end groups and paraquat guest 
end groups.1 By anionic techniques polystyrene 
and polyisoprene were fitted with 
dibenzylammonium guest end groups.1
• We demonstrated by viscometry that these 
end-functionalized polymers self-assemble 
selectively via pseudorotaxane formation, 
leading to chain extension, star polymers and 
block copolymers.1
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The degree of polymerization, n, in a self-assembled polymer 
is highly dependent upon Ka, n ~ 2Ka

1/2[M]1/2, in which [M] is 
the monomer concentration; thus at 1 M to achieve n = 100, Ka 
≥ 2500 M-1. The commonly available pseudorotaxane systems 
do not meet this requirement, Ka < 1000 M-1. 
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host/guest systems (above).2 Association constants for complex 
formation (Ka),ion pair dissociation constants (Kipd), and activity 
coefficients may be readily derived from a series of well-
designed experiments.
• We showed that synthesis of aramides from large crown ether 
diacids leads to the formation of pseudorotaxane, rotaxane and 
catenane structures as a result of self-threading of the crown ether 
rings, combined with extensive formation of cyclic polymeric 
species, which are also threaded by linear segments.3

HOOC NH2

HOOC

x

NH2

x

•We proposed and validated 
a model which accounts for 
ion pairing as well as 
electrolyte activities in
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• To increase Ka, based on analyses of  X-ray structures, we designed, synthesized and 
characterized a series of new hosts that are preorganized and possess additional binding 
sites. Notable examples are provided by the cryptands 1 and 2. 1 very strongly binds 
paraquat 3, Ka = 5.0 x 106 M-1! Its X-ray structure (below) shows the interaction between the 
pyridyl N and the β-protons of the guest; this system should be capable of producing
supramolecular polymers with more than 2000 repeat units!  New host 2, synthesized in 
very high yield, also binds guest 3 strongly, Ka = 1.0 x 104 M-1. 
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